Even with the aid of the best of surgical techniques, peripheral nerve surgery seems to have hit an impasse. Our present techniques have failed to yield good results in several common circumstances. Repair of a severed mixed motor and sensory nerves, such as the ulnar or median nerve, on average yields less than perfect results. Repair of nerves, that are distant from their target, such as the lower trunk of the brachial plexus, is unlikely to restore useful function. Similarly, with longer nerve gaps, successful surgical repairs are less likely.
This edition of Neurosurgical Focus presents some of the most recent progress in peripheral nerve surgery. We begin with basic science discoveries, which may translate into solutions for the problems in peripheral nerve surgery. Using the technique of molecular biology we are able to go beyond describing nerve regeneration and begin to understand and manipulate the biology governing the regeneration. Dr. Gordon reviews the role of neurotrophic factors in stimulating and guiding nerve regeneration. Drs. Midha and Levi review the uses and limitations of stem cells and Schwann cells in stimulating the regeneration of peripheral nerves. Dr. Spinner describes the specification for a synthetic conduit that would span the gap between the 2 ends of a divided nerve, and Dr. Gupta reviews the pathophysiology of entrapment neuropathy. Dr. Rochkind reports on his extensive experience with using phototherapy to stimulate peripheral nerve growth.
There are some clinical problems related to peripheral nerve injury or entrapment that have yet to be clearly defined. Dr. Filler outlines his experience in diagnosing and treating pudendal nerve entrapments. Dr. Spinner expands his hypothesis of the origin of intraneural ganglia to account for cysts involving the nerves of the upper extremities. He goes on to describe an engineering model for intraneural ganglia. Dr. Brown reviews the Washington University experience with various innovative distal nerve transfers for the treatment of nerve injuries. Dr. Koenig reports on the status of using high-resolution ultrasonography to evaluate an injured or entrapped nerve. We are always on the lookout for new therapies, and Dr. Winfree reports his expertise using nerve transfers to treat a single patient with a lower thoracic spinal cord injury.
Nerve surgeons have made continual progress in restoring function and reducing pain in those who have suffered a peripheral nerve injury. Our present techniques seem inadequate to restore function following many proximal nerve injuries. Innovative techniques, such as nerve transfers, provide only a partial solution. It is our hope that advances in molecular and cell biology will reveal several mechanisms of nerve regeneration and nerve guidance that can be manipulated to greatly improve our ability to repair damaged nerves.
S urgery aimed at repairing damaged peripheral nerves has a long history. Refuting the timehonored nihilism of Hippocrates and Galen that an injured nerve cannot regain function, a few adventurous medieval surgeons attempted to repair severed nerves. 6, 8 However, the ability of a peripheral nerve repair to restore function was not generally accepted until 1800. 1, 4 Neurosurgeons, beginning with Harvey Cushing, have had an interest in repairing damaged peripheral nerves.
2 Significant progress in the treatment of peripheral nerve injuries resulted from experience with the numerous injuries that occurred during World Wars I and II. 3, 7, 12 Surgeons steadily defined the anatomy of peripheral nerves and developed techniques for decompressing and repairing peripheral nerves. 9, 11 Kline and Dejonge 5 developed an intraoperative electrophysiological technique for detecting axons regenerating across a damaged segment of nerve. In the second 2 decades of the 20th century, distal nerve transfers were rediscovered whereby the proximal end of a less essential nerve is used to reinnervate the distal end of a nerve, providing a more vital function.
